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The BLLac object RGB J0152+017 (z = 0.080) was predicted to be a very high-energy (VHE; 
> lOOGeV) y-ray source, due to its high X-ray and radio fluxes. 

We report recent observations of this source made in late October and November 2007 with the 
H.E.S.S. array consisting of four imaging atmospheric Cerenkov telescopes. Contemporaneous 
observations were made in X-rays with the Swift and RXTE satellites, in the optical band with the 
ATOM telescope, and in the radio band with the Nancay Radio Telescope. 

As a result, RGB J0152+017 is discovered as a source of VHE y-rays by H.E.S.S. A signal of 
173 y-ray photons corresponding to a statistical significance of 6.6 (7 was found in the data. The 
energy spectrum of the source can be described by a powerlaw with a spectral index of F — 2.95- 
±0.36 s t a t±0.20 S yst. The integral flux above 300 GeV corresponds to ^2% of the flux of the Crab 
nebula. The source spectral energy distribution (SED) can be described using a two-component 
(extended jet and blob in jet) non-thermal synchrotron self-Compton (SSC) leptonic model, plus 
a thermal host galaxy component. The parameters that are found are very close to those found for 
TeV blazars in similar SSC studies. 

The location of its synchrotron peak, as derived from the SED in Swift data, allows clear classifi- 
cation as a high-frequency-peaked BL Lac (HBL). 
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1. The H.E.S.S. system 

The H.E.S.S. (High Energy Stereoscopic System, see Fig. [I]) collaboration operates an array 
of four 13 m imaging atmospheric Cerenkov telescopes. The cameras measure y-rays above a 
threshold of ~ 100 GeV up to several lOTeV by imaging the Cerenkov light induced by an air 
shower developing when a VHE photon or particle enters the atmosphere. 




Figure 1: The H.E.S.S. Cerenkov array located in Namibia. 



2. H.E.S.S. observations and results 

The observations of RGB J0152+017 by H.E.S.S. were performed between October 30 and 
November 14, 2007 [jl]|. After applying quality cuts on data affected by poor weather conditions 
and hardware problems, the total live-time amounts to 14.7 h (see [Q] for more details), with a 
mean zenith angle of the observations of 26.9°. Using standard cuts, an excess of 173 y-ray events 
is found in the data, leading to a significance of the detection of 6.6a (see Fig. |J). 




0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 

2 [degrees 2 ] 



Figure 2: Angular distribution of excess events. 

Figure || shows the time-averaged VHE differential spectrum, using both standard cuts above 
300 GeV and spectrum cuts (less restrictive, see [^]) between 240 GeV and 3.8 TeV. Using the latter 
cuts, the spectrum is described well (# 2 /d.o.f. = 2.16/4) by apowerlaw ANIAE = <t>o(E /l TeV) 
with a photon index F = 2.95 ±0.36 sta t ±0.20 syst and <J> = (5.7 ±1.6 stal ±l.l syst ) x 10" 13 cm~ 2 s" 1 TeV" 1 . 

All the VHE results here were cross-checked with independent analysis procedures and cali- 
bration chain, giving consistent results. 

The integral flux above 300GeV is / = (2.70 ± 0.5 l stat ± 0.54 syst ) x 10~ 12 cm~ 2 s -1 , corre- 
sponding to ~2% of the flux of the Crab nebula above the same threshold, as determined by [0]. 
The nightly evolution of the VHE y-ray flux above 300 GeV is shown in Fig. |j. No significant 
variability between nights is found. The # 2 /d.o.f. of the fit to a constant is 17.2/12. 
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Figure 3: Differential spectrum of RGB J0152+017 in the VHE range. The inlay shows 1 and 2(7 signifi- 
cance contours of the fit parameters. 
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Figure 4: Mean nightly integral flux from RGB JO 152+0 17 above 300 GeV. The red line shows the fit of a 
constant using all nights. Upper limits at 99% confidence level are calculated when no signal is found (grey 
points). 



3. Multi-wavelength observations and results 

RGB J0152+017 was observed in November 2007 by the Nancay Radio Telescope, the optical 
telescope ATOM located in the H.E.S.S. site, and the X-ray telescopes RXTE/PCA and Swift/XRT. 
This multi-wavelength campaign was triggered by the H.E.S.S. detection of RGB J0152+017 thanks 
to target of opportunity agreements. We summarize here the results from these instruments. 

• Swift/XRT 

Observations between November 13, and 15, 2007. No variability was found. The aver- 
aged spectrum is described well by a broken powerlaw (Pi = 1.93 ±0.20, T2 = 2.82 ±0.13, 
£break = 1 .29 ± 0.12 keV), with a flux of F 2 _iokeV ~2.7 x 10~ 12 erg cm" 2 s" 1 . 

• RXTE/PCA 

Observations between November 13, and 15, 2007. No variability was found. The averaged 
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spectrum is described by a powerlaw (T = 2.72 ± 0.08). The resulting flux f2_iokeV ~ 6.8 x 
10~ 12 ergcm~ 2 s _1 exceeds the one obtained simultaneously with Swift. We attribute this to 
contamination by the nearby galaxy cluster Abell 267 (see [Q] in these proceedings for more 
details on this issue). 

• Optical observations (ATOM) 

Observations between November 10, and 20, 2007. No variability was found. The host- 
galaxy-subtracted, core flux in the R-band was found to be 0.62 ± 0.08 mJy. 

• Nancay Radio Telescope 

Observations on November 12, and 14, 2007. No variability was found. The flux at 2685 MHz 
was found to be 56 ± 6 mJy. 

4. SSC modelling 

The simultaneous multi-wavelength (NRT, ATOM, Swift, RXTE, and H.E.S.S.) campaign al- 
lowed one to derive the SED of RGB J0152+017 for the first time (see Fig. |J), and to clearly 
confirm its HBL nature at the time of the H.E.S.S. observations. 

Figure |5] also shows in solid lines an interpretation of the broadband emission of RGB J0152+017 
with 3 components: 

• A simple non-thermal synchrotron model at low frequencies (radio) to describe the extended 
part of the jet. 

• The contribution of the dominating host galaxy in the optical, using a template of elliptic 
galaxy inferred from the code PEGASE 

• A leptonic non-thermal Synchrotron Self-Compton model describing the soft X-ray and VHE 
parts of the SED [§]. 

5. Conclusion 

The BLLac RGB J0152+017 was detected in VHE at energies > 300 GeV with H.E.S.S. The 
contemporaneous multi-wavelength observations allow the SED of RGB J0152+017 to be derived 
for the first time, clearly confirming its high-frequency-peaked nature at the time of H.E.S.S. ob- 
servations. 
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Figure 5: Broadband spectral energy distribution of RGB J0152+017. The contemporaneous data are shown 
in color. The solid lines show a 3 components model applied for this contemporaneous multi-wavelength 
campaign. Shown are the H.E.S.S. spectrum (red filled circles and upper limits), and contemporaneous RXTE 
{blue open triangles), SwiftfXKT (corrected for Galactic absorption, magenta filled circles), optical host 
galaxy-subtracted (ATOM) and radio (Nancay) observations (large red filled squares). The black crosses are 
archival data. The contribution of the dominating host galaxy is shown in the optical band. The dashed line 
above the solid line at VHE shows the source spectrum after correcting for EBL absorption. The left- and 
right-hand side inlays detail portions of the observed X-ray and VHE spectrum, respectively. 
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